Effect of soil acidification on the growth of Korean pine (Pinus koraiensis) seedlings in a granite-derived forest soil.
The growth of pine trees has diminished in recent years in industrial areas of Korea. Soil acidification is believed to be responsible. To study its effects, we grew seedlings of three-year-old Korean pine in brown forest soil derived from granite, which had been treated with an acid solution, for 182 days. The anion mol ratio in the solution was SO4(2-):NO3-:Cl-=5:3:2, which is the average in the total precipitation in Korea; six H+ ion concentrations in the soil were studied (0 (control), 10, 30, 60 and 90 mmol H+.kg-1). With increasing amounts of H+ added to the soil, the concentrations of Ca, Mg, K, Al and Mn increased, especially below a soil pH of 3.8. The concentrations of Ca, Mg and K in pine needles and stems increased with increasing H+ added to the soil, whereas their concentrations in the root decreased. Conversely, the concentration of N and P in each organ of the pine plant was higher in all treatments than in controls. Also, the concentrations of Al and Mn increased significantly in all organs of the plant with increasing H+. We also estimated the effect of deliberate soil acidification on tree growth, using the molar ratio (Ca+Mg+K)/Al as an indicator of soil acidification. A strong positive correlation was found between the total dry mass (TDM) of seedlings and the (Ca+Mg+K)/Al molar ratio calculated from the concentrations of water-soluble elements in soil (r=0.99, p<0.001). When the (Ca+Mg+K)/Al molar ratio reached 1.0, the relative TDM had fallen to 40%. These results show that deliberate soil acidification reduces the growth of the Korean pine less than it does the Red pine, which has been the dominant species in Korea.